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I . I N T R O D U C T I O N

T h i s r epor t w a s p r e p a r e d t o s a t i s f y t h e r e q u i r e m e n t s o f T e c h n i c a l
D i r e c t i v e Document ( T D D ) R8-8508-07, i s sued t o E c o l o g y a n d
E n v i r o n m e n t , I n c . , F i e l d I n v e s t i g a t i o n T e a m ( E & E F I T ) b y t h e R e g i o n
V I I I E n v i r o n m e n t a l P r o t e c t i o n A g e n c y ( E P A ) .

T h e s a m p l e s d i s c u s s e d i n t h i s r epor t were c o l l e c t e d b y t h e F I T o n
J u n e 19 and 20 , and July 30 t h r o u g h A u g u s t 2 , 1985 f r o m R i c h a r d s o n
F l a t T a i l i n g s near P a r k C i t y , U t a h ( F i g u r e 1 ) . T w o p r e v i o u s r e p o r t s ,
t h e R e p o r t o f S a m p l i n g A c t i v i t i e s ( R 8 - 8 5 0 5 - 2 7 ) a n d t h e S a m p l i n g P l a n
( R 8 - 8 5 0 4 - 2 3 ) , p r e s e n t d i s c u s s i o n s r e g a r d i n g p r o j e c t o b j e c t i v e s , s i t e
d e s c r i p t i o n , s a m p l i n g p r o c e d u r e s , q u a l i t y c o n t r o l , s a m p l e
d o c u m e n t a t i o n a n d f i e l d o b s e r v a t i o n s .

T h e s a m p l i n g r e s u l t s d i s c u s s e d i n t h i s r e p o r t c o n s i s t o f t h r e e
g r o u n d w a t e r , s i x s u r f a c e wat er , o n e s u r f a c e s o i l , f o u r s u r f a c e
t a i l i n g s , t w o s u b s u r f a c e soil a n d f o u r s u b s u r f a c e t a i l i n g s s a m p l e s
c o l l e c t e d d u r i n g t h i s i n v e s t i g a t i o n .

R i c h a r d s o n F l a t T a i l i n g s i s l o c a t e d i n S u m m i t C o u n t y , U t a h ,
a p p r o x i m a t e l y 3 . 5 m i l e s nor th ea s t o f P a r k C i t y . T h e t a i l i n g s cover
a p p r o x i m a t e l y 1 6 0 acres i n t h e N W 1 / 4 , S e c t i o n 1 , T o w n s h i p 2 S o u t h ,
R a n g e 1 E a s t , a n d were p i p e d f r o m t h e K e e t l e y O n t a r i o M i n e S h a f t s o u t h
o f P a r k C i t y . A n e p h e m e r a l pond o v e r l i e s t h e n o r t h e a s t e r n p o r t i o n o f
the t a i l i n g s , and i s c o n t a i n e d by a dam at the n o r t h w e s t e r n end. The
s i t e i s c u r r e n t l y owned b y U n i t e d P a r k C i t y M i n e s C o m p a n y ( U P C M ) w h o
m a i n t a i n s s i x m o n i t o r i n g w e l l s l o c a t e d near the base o f the dam.
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I I . Q U A L I T Y A S S U R A N C E R E V I E W

A l l s a m p l e s c o l l e c t e d a t R i c h a r d s o n F l a t T a i l i n g s were l o w
h a z a r d , a n d were a n a l y z e d f o r T a s k 1 a n d 2 m e t a l s . I n a d d i t i o n ,
s u r f a c e water s a m p l e s were a n a l y z e d f o r s u l f a t e , a n d g r o u n d water
s a m p l e s were a n a l y z e d f o r s u l f a t e a n d c y a n i d e . S u b s u r f a c e t a i l i n g s
s a m p l e s were a l s o a n a l y z e d f o r c y a n i d e .

A t r i p l e v o l u m e s u r f a c e water s a m p l e w a s c o l l e c t e d a t s t a t i o n
R T - S W - 6 f o r l a b o r a t o r y q u a l i t y a s surance . A d u p l i c a t e g r o u n d water
s a m p l e ( R F - G W - 4 ) w a s c o l l e c t e d f r o m s t a t i o n R F - G W - 3 t o check
l a b o r a t o r y p r o c e d u r e s , a c curacy a n d p r e c i s i o n .

A r ev i ew o f s p i k e r e covery a n d d u p l i c a t e s a m p l e d a t a w a s
p e r f o r m e d a t E R A R e g i o n V I I I L a b , a n d i n d i c a t e d t h e a n a l y t i c a l
p r o c e d u r e s used were a c c e p t a b l e . S o i l c y a n i d e d a t a were r e v i e w e d b y
E & E F I T c h e m i s t s a n d were j u d g e d a c c e p t a b l e .

I I I . A N A L Y T I C A L R E S U L T S

A n a l y t i c a l r e s u l t s f o r t h e 1985 s a m p l i n g e f f o r t a t R i c h a r d s o n
F l a t T a i l i n g s have been c o m p i l e d i n T a b l e s 1 , 2 , 3 , 4 a n d 5 .
C o r r e s p o n d i n g s a m p l e l o c a t i o n s a r e i l l u s t r a t e d i n F i g u r e 2 . T h e r a w
d a t a are a t t a c h e d as A p p e n d i x B.

A r e v i e w o f t h e a n a l y t i c a l d a t a a l l o w s t h e f o l l o w i n g o b s e r v a t i o n s
and c o n c l u s i o n s .

A . G R O U N D W A T E R S A M P L E S

U p g r a d i e n t g r o u n d water s a m p l e R F - G W - 1 w a s c o l l e c t e d f r o m t h e
n e w l y i n s t a l l e d m o n i t o r i n g w e l l s o u t h o f t h e t a i l i n g s . S a m p l e s
R F - G W - 2 a n d R F - G W - 3 were c o l l e c t e d f r o m U P C M m o n i t o r i n g w e l l s l o c a t e d
near t h e base o f t h e dam. R F - G W - 4 i s a d u p l i c a t e o f s a m p l e R F - G W - 3 .



T h e ground water s a m p l e s were a n a l y z e d f o r t o t a l m e t a l s , c y a n i d e
a n d s u l f a t e , a n d d i s s o l v e d m e t a l s . G r o u n d water s a m p l e s a r e g e n e r a l l y
a n a l y z e d f o r d i s s o l v e d m e t a l s ra th er t h a n t o t a l m e t a l s , b u t f o r
p u r p o s e s o f c o m p a r i s o n , b o th a n a l y s e s were p e r f o r m e d .

T o t a l m e t a l s a n a l y s e s o f d o w n g r a d i e n t g r o u n d water s a m p l e s
( R F - G W - 2 , R F - G W - 3 a n d R F - G W - 4 a v e r a g e d ) r e v e a l e d t e n - f o l d in cr ea s e s i n
a l u m i n u m , a n t i m o n y , a r s e n i c , b a r i u m , c a d m i u m , c h r o m i u m , c o b a l t ,
c o p p e r , i r o n , l e a d , m a n g a n e s e , n i c k e l , s i l v e r , v a n a d i u m a n d z i n c over
t h e b a c k g r o u n d g r o u n d water s a m p l e R F - G W - 1 . I n c o n t r a s t , d i s s o l v e d
m e t a l s a n a l y s e s r e v e a l e d e l e v a t e d l e v e l s o f a r s e n i c , c o b a l t , i r o n ,
m a n g a n e s e a n d z i n c u s i n g t h e same c o m p a r i s o n . O n l y m a n g a n e s e ,
however, i s p r e s e n t i n h i g h e r c o n c e n t r a t i o n s t h a n a l l o w e d b y N a t i o n a l
I n t e r i m P r i m a r y d r i n k i n g water s t a n d a r d s ( T a b l e 1 ) .

T o t a l c y a n i d e was f o u n d at a c o n c e n t r a t i o n of 200 ppb in d o w n g r a -
d i e n t s a m p l e R F - G W - 2 a s compared t o n o n - d e t e c t a b l e l e v e l s i n t h e back-
g r o u n d s a m p l e R F - G W - 1 . H o w e v e r , a n o t a t i o n o n t h e d a t a sheet s t a t e s
th e l a r g e s t p a r t o f th e RF-GW-2 v a l u e i s due t o an i n t e r f e r e n c e .

Based on t h e s e f i n d i n g s , an ob s erved r e l e a s e o f c o n t a m i n a n t s to
the g r o u n d water can b e scored a c c o r d i n g t o th e M i t r e M o d e l f or
H a z a r d o u s W a s t e S i t e R a n k i n g u s i n g d i s s o l v e d m e t a l s d a t a . A d r i n k i n g
water w e l l , used a s a b a c k - u p source f o r P a r k C i t y r e s i d e n t s , i s
l o c a t e d t w o a n d a h a l f m i l e s f r o m t h e c o n t a m i n a t e d w e l l s a t R i c h a r d s o n
F l a t T a i l i n g s . H y d r o l o g i c c o n t i n u i t y be tween t h e d r i n k i n g water w e l l
a n d t h e c o n t a m i n a t e d w e l l s i s u n l i k e l y , however, d u e t o t h e p r e v a i l i n g
d i r e c t i o n o f g round water movement t h r o u g h t h e u n c o n s o l i d a t e d
d e p o s i t s ( R e f e r e n c e G ) .

B . S U R F A C E W A T E R S A M P L E S

S u r f a c e water s a m p l e s R T - S W - 1 , R T - S W - 2 a n d R T - S W - 3 were c o l l e c t e d
f r o m t h e east bank o f S i l v e r C r e e k , a n d R T - S W - 4 , R T - S W - 5 a n d R T - S W - 6
were c o l l e c t e d f r o m t h e i n t e r m i t t e n t s t r eam w h i c h f l o w s t h r o u g h t h e
t a i l i n g s .



I I . Q U A L I T Y A S S U R A N C E R E V I E W

A l l s a m p l e s c o l l e c t e d a t R i c h a r d s o n F l a t T a i l i n g s were l o w
h a z a r d , a n d were a n a l y z e d f o r T a s k 1 a n d 2 m e t a l s . I n a d d i t i o n ,
s u r f a c e wa t er s a m p l e s were a n a l y z e d f o r s u l f a t e , a n d g r o u n d wa t er
s a m p l e s were a n a l y z e d f o r s u l f a t e a n d c y a n i d e . S u b s u r f a c e t a i l i n g s
s a m p l e s were a l s o a n a l y z e d f o r c y a n i d e .

A t r i p l e v o l u m e s u r f a c e water s a m p l e w a s c o l l e c t e d a t s t a t i o n
R T - S W - 6 f o r l a b o r a t o r y q u a l i t y a s s u r a n c e . A d u p l i c a t e g r o u n d water
s a m p l e ( R F - G W - 4 ) w a s c o l l e c t e d f r o m s t a t i o n R F - G W - 3 t o c h e c k
l a b o r a t o r y p r o c e d u r e s , accuracy a n d p r e c i s i o n .

A r e v i e w o f s p i k e r e c overy a n d d u p l i c a t e s a m p l e d a t a w a s
p e r f o r m e d a t E R A R e g i o n V I I I L a b , a n d i n d i c a t e d t h e a n a l y t i c a l
p r o c e d u r e s u s ed were a c c e p t a b l e . S o i l c y a n i d e d a t a were r e v i e w e d b y
E & E F I T c h e m i s t s a n d were j u d g e d a c c e p t a b l e .

I I I . A N A L Y T I C A L R E S U L T S

A n a l y t i c a l r e s u l t s f o r t h e 1985 s a m p l i n g e f f o r t a t R i c h a r d s o n
F l a t T a i l i n g s have been c o m p i l e d i n T a b l e s 1 , 2 , 3 , 4 a n d 5 .
C o r r e s p o n d i n g s a m p l e l o c a t i o n s a r e i l l u s t r a t e d i n F i g u r e 2 . T h e r a w
d a t a are a t t a c h e d a s Appendix B.

A r e v i e w o f t h e a n a l y t i c a l d a t a a l l o w s t h e f o l l o w i n g o b s e r v a t i o n s
and c o n c l u s i o n s .

A . G R O U N D W A T E R S A M P L E S

U p g r a d i e n t g r o u n d wat er s a m p l e R F - G W - 1 w a s c o l l e c t e d f r o m t h e
n e w l y i n s t a l l e d m o n i t o r i n g w e l l s o u t h o f t h e t a i l i n g s . S a m p l e s
R F - G W - 2 a n d R F - G W - 3 were c o l l e c t e d f r o m U P C M m o n i t o r i n g w e l l s l o c a t e d
near t h e base o f t h e dam. R F - G W - 4 i s a d u p l i c a t e o f s a m p l e R F - G W - 3 .
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A c o m p a r i s o n o f t h e u p g r a d i e n t S i l v e r C r e e k s a m p l e R T - S W - 1 t o
d o w n g r a d i e n t s a m p l e s R T - S W - 2 a n d R T - S W - 3 r e v e a l s c o n c e n t r a t i o n s o f
a l u m i n u m , a n t i m o n y , a r s e n i c , c a l c i u m , c o p p e r , i r o n , l e a d , m a n g a n e s e ,
mercury, a n d z in c a r e h i g h e r i n t h e b a c k g r o u n d s a m p l e ( R T - S W - 1 ) t h a n
t h e m i d s t r e a m s a m p l e ( R T - S W - 2 ) . T h i s i s l i k e l y a t t r i b u t e d t o t h e
P r o s p e c t o r S q u a r e T a i l i n g s w h i c h l i e a l o n g s i d e S i l v e r Creek l e s s t h a n
t w o m i l e s u p s t r e a m o f R i c h a r d s o n F l a t .

C o n c e n t r a t i o n s o f t h e above c o n s t i t u e n t s a r e r e l a t i v e l y h i g h i n
t h e b a c k g r o u n d s a m p l e R T - S W - 1 c o l l e c t e d a p p r o x i m a t e l y o n e m i l e
d o w n s t r e a m o f P r o s p e c t o r S q u a r e T a i l i n g s . C o n c e n t r a t i o n s a r e l o w e s t
i n s a m p l e R T - S W - 2 c o l l e c t e d o n e a n d a h a l f m i l e s d o w n s t r e a m o f
P r o s p e c t o r S q u a r e T a i l i n g s a n d u p g r a d i e n t o f R i c h a r d s o n F l a t T a i l i n g s .
H i g h e s t c o n c e n t r a t i o n s , h o w e v e r , a r e f o u n d i n s a m p l e R T - S W - 3 ,
i m m e d i a t e l y d o w n s t r e a m o f R i c h a r d s o n F l a t T a i l i n g s .

I n s p i t e o f r e l a t i v e l y h i g h l e v e l s o f T a s k 1 a n d 2 m e t a l s i n t h e
b a c k g r o u n d s a m p l e R T - S W - 1 , a t e n - f o l d i n c r e a s e d c o n c e n t r a t i o n o f l e a d
w a s f o u n d i n d o w n g r a d i e n t s a m p l e R T - S W - 3 when c o m p a r e d w i t h t h e
b a c k g r o u n d s a m p l e . I n a d d i t i o n , a f o u r f o l d i n c r e a s e o f a r s e n i c
l e v e l s w a s f o u n d i n R T - S W - 3 . T h u s , t h e s u r f a c e water d a t a c a n b e used
as d i r e c t e v i d e n c e of an observed r e l e a s e , as s t i p u l a t e d by HRS
s c o r i n g g u i d e l i n e s .

S u r f a c e water f r o m S i l v e r C r e e k i s d i v e r t e d a p p r o x i m a t e l y 1,000
f e e t d o w n s t r e a m o f R i c h a r d s o n F l a t T a i l i n g s , a n d i s used t o i r r i g a t e
p a s t u r e l a n d a n d h a y f i e l d s . S i l v e r C r e e k i s n o t used a s a d r i n k i n g
wa t e r source f o r human p o p u l a t i o n s .

A n a l y s e s o f s u r f a c e water s a m p l e s R T - S W - 4 , R T - S W - 5 a n d R T - S W - 6
c o l l e c t e d f r o m t h e i n t e r m i t t e n t o n - s i t e d i v e r s i o n d i t c h r e v e a l e d
e l e v a t e d l e v e l s o f a l u m i n u m , a n t i m o n y , a r s e n i c , b a r i u m , c a l c i u n L l e a d ,
m a g n e s i u m a n d s o d i u m . W a t e r i n t h e d i v e r s i o n d i t c h f l o w s t o a m a r s h y
area l o c a t e d j u s t west o f t h e dam, a n d i n t o S i l v e r C r e e k d i r e c t l y
u p s t r e a m o f R T - S W - 3 .



C . S O I L A N D T A I L I N G S S A M P L E S

A n a l y t i c a l d a t a f o r s u r f a c e t a i l i n g s s a m p l e s ( R T - S O - 4 , R T - S O - 5 ,
R T - S O - 6 a n d R T - S O - 7 ) reveal e l e v a t e d c o n c e n t r a t i o n s o f a r s e n i c ,
c a d m i u m , c a l c i u m , c o p p e r , l e a d , m a g n e s i u m , m e r c u r y , s i l v e r , s o d i u m a n d
z i n c , a s c o m p a r e d t o t h e o f f - s i t e b a c k g r o u n d s o i l s a m p l e ( R T - S O - 1 ) .
E l e v a t e d l e v e l s o f t h e above c o n s t i t u e n t s ar e t y p i c a l in me ta l mine
t a i l i n g s , h o w e v e r , t h e o f f - s i t e b a c k g r o u n d s o i l s a m p l e c o n t a i n s
s u b s t a n t i a l l y h i g h e r l e v e l s o f a r s e n i c , c a d m i u m , l e a d , m e r c u r y a n d
z i n c a s compared t o mean c o n c e n t r a t i o n s f o r t h e W e s t e r n U n i t e d S t a t e s
( T a b l e 4 ) . W i n d - b l o w n t a i l i n g s m a t e r i a l i s p r o b a b l y t h e p r i m a r y
source o f c o n t a m i n a t i o n t o n e a r b y o f f - s i t e s u r f a c e s o i l . T h i s i d e a i s
s u b s t a n t i a t e d b y c o m p a r i s o n o f t h e b a c k g r o u n d s u r f a c e s o i l s a m p l e d a t a
( R T - S O - 1 ) t o s u b s u r f a c e s o i l d a t a ( R F - S S - 1 , R F - S S - 2 ) . M o s t o f t h e
e l e m e n t a l c o n s t i t u e n t s a r e e l e v a t e d i n t h e s u r f a c e s o i l , b u t a r e
g r e a t l y r e d u c e d i n s u b s u r f a c e s o i l s a m p l e s .

D a t a f r o m s u b s u r f a c e t a i l i n g s s a m p l e s R F - S S - 3 , R F - S S - 4 a n d
R F - S S - 5 i n d i c a t e d o w n w a r d m i g r a t i o n o f a n t i m o n y , a r s e n i c , c a d m i u m ,
c o p p e r , l e a d , m a g n e s i u m , m e r c u r y , s i l v e r , s o d i u m a n d z i n c . A s a
r e s u l t , s o i l b e n e a t h t h e t a i l i n g s ( R F - S S - 6 ) c o n t a i n s e l e v a t e d
c o n c e n t r a t i o n s o f a l l o f t h e above c o n s t i t u e n t s . S u b s u r f a c e t a i l i n g s
d a t a a r e p r e s e n t e d i n T a b l e 5 .

I V . S U M M A R Y

A l t h o u g h o t h e r u p s t r e a m t a i l i n g s o r m i n i n g o p e r a t i o n s m a y b e
c o n t r i b u t i n g i n o r g a n i c c o n t a m i n a n t s t o S i l v e r C r e e k , a s i g n i f i c a n t
i n c r e a s e i n s u r f a c e wa t e r l e a d c o n c e n t r a t i o n s c a n b e a t t r i b u t e d t o
R i c h a r d s o n F l a t T a i l i n g s . W a t e r f r o m S i l v e r C r e e k i s used f o r l o c a l
i r r i g a t i o n .

A s i g n i f i c a n t r e l e a s e o f a r s e n i c , c o b a l t , i r o n , m a n g a n e s e a n d
z i n c t o d o w n g r a d i e n t g r o u n d water w a s d e m o n s t r a t e d . H o w e v e r ,
h y d r o l o g i c c o n t i n u i t y between t h e c o n t a m i n a t e d a q u i f e r a n d current



d r i n k i n g w a t e r s ource s i s u n l i k e l y . A n y e x p a n s i o n o f t h e P a r k C i t y
w a t e r s u p p l y s h o u l d b e t h o r o u g h l y e v a l u a t e d based o n t h e s e f i n d i n g s .

S u r f a c e a n d s u b s u r f a c e t a i l i n g s m a t e r i a l c o n t a i n h i g h
c o n c e n t r a t i o n s o f h e a v y m e t a l s a n d a r s e n i c . S u b s u r f a c e t a i l i n g s
s a m p l e d a t a i n d i c a t e d o w n w a r d movement o f c o n t a m i n a n t s i n t h e s o l i d
m a t r i x .

E l e v a t e d l e v e l s o f m e t a l s a n d a r s e n i c i n nearby o f f - s i t e s o i l m a y
b e a t t r i b u t e d t o w i n d - b l o w n t a i l i n g s f r o m R i c h a r d s o n F l a t .

V . R E C O M M E N D A T I O N S

1. An o b s e r v e d r e l e a s e o f c o n t a m i n a n t s t o the a ir r o u t e was
s cored b a s e d o n p h o t o - d o c u m e n t a t i o n o f a i r - b o r n e t a i l i n g s m a t e r i a l
d u r i n g c o l l e c t i o n o f s u r f a c e t a i l i n g s s a m p l e ( R T - S O - 7 ) . I t i s
r e c o m m e n d e d t h a t h i g h - v o l u m e a i r s a m p l i n g b e c o n d u c t e d a t t h e s i t e t o
f u r t h e r s u b s t a n t i a t e a n d c o m p l e t e t h e H R S p a c k a g e .

2 . B e c a u s e t h e t a i l i n g s m a t e r i a l c o n t a i n s h i g h c o n c e n t r a t i o n s o f
m e t a l s a n d a r s e n i c , t h e area s h o u l d b e f e n c e d t o p r e v e n t o n - s i t e
g r a z i n g b y d o m e s t i c s h e e p a n d c a t t l e , a n d t o k e e p p e o p l e o f f t h e
s i t e .

3 . F u r t h e r s u r f a c e wa t er a n d s e d i m e n t s a m p l i n g i s r e c o m m e n d e d t o
f u l l y a s s e s s t h e h a z a r d a s s o c i a t e d w i t h i r r i g a t i n g area p a s t u r e l a n d
w i t h w a t e r d i v e r t e d d i r e c t l y d o w n s t r e a m f r o m R i c h a r d s o n F l a t .



T A B L E 1 . A N A L Y T I C A L D A T A F O R U N F I L T E R E D G R O U N D W A T E R S A M P L E S
C O L L E C T E D A T R I C H A R D S O N F L A T T A I L I N G S . U T A H .( R e s u l t s i n u g / 1 , p p b )

P a r a m e t e r
H o l e # 1R F - 6 W - 1T o t a l s

U P C M 1 2R F - G W - 2T o t a l s
U P C M I IR F - B W - 3T o t a l s

UPCM #1R F - G W - 4T o t a l s
D r i n k i n gW a t e r C r i t e r i a

T A S K 1 & 2 M E T A L SA l u m i n u mA n t i m o n yA r s e n i cB a r i u mB e r y l l i u mC a d r o i u r cC a l c i u m *C h r o m i u m
C o b a l tC o p p e rI r o nL e a dM a g n e s i u m *M a n g a n e s e
M e r c u r yN i c k e lP o t a s s iurcS e l e n i u mS i l v e rSod i um*T h a l l i u mT i nV a n a d i u m ;Z i n c
T A S K 3 K E T A LC y a n i d e
S P E C I A L A N I O NS u l f a t e *

1,040<5<583<10<545<5<5<5956<309.920<0.1<30
<5<516<100

<10<5

<10

35

4,92063sc349sc2 , 6 6 5 s c<1016314428019026,3001,0807210,4000.130
<51754<100
172,790

200

775

80,700<5781,534<10423529S461,583126,000588882,2300.7088
<5<544<100

262650

<10

625

83,400<5701,354<1048332104481,350130,000527852,0700.6082
<5<544<100

266569

<10

1,025

5 , 0 0 0 ( c )1 4 6 ( b )5 0 ( a )l . O O O ( a )0 . 0 3 7 ( b )1 0 ( a )
5 0 ( a )

l . O O O ( b )7 0 0 ( d )5 0 ( a )
5 0 ( a )

2 . 0 ( a )1 3 . 4 ( b )
1 0 ( a )5 0 ( a )
1 3 ( b )

5 , 0 0 0 ( b )

2 0 0 ( c )

2 5 0 , 0 0 0 ( c )
* m g / l or ppm



T A B L E 2 . A N A L Y T I C A L D A T A F O R F I L T E R E D G R O U N D W A T E R S A M P L E SC O L L E C T E D A T R I C H A R D S O N F L A T T A I L I N G S . U T A H .( R e s u l t s I n u g / 1 , p p b )
Hole t l UPCK t2 UPCH 11 UPCK #1R F - G W - 1 R F - G W - 2 R F - G W - 3 R F - G W - 4Paramet er D i s s o l v e d D i s s o l v e d D i s s o l v e d D i s s o l v e d

<30 <30<5 <5<5 9104 104
<5 <5254 254<5 <510 10<5 <5376 300<30 <3056 56924 903

<30" < 3 0 '
<5 <5<5 <542 44<100 <100

<5 <5

T A S K H 2 M E T A L SA l u m i n u r ,A n t i m o n yA r s e n i cB a r i u mB e r y l l i u mC a d m i u mC a l c i u m *C h r o m i u mC o b a l tC o p p e rI r o nL e a dM a g n e s i u m *M a n g a n e s eM e r c u r yN i c k e lP o t a s s i u mS e l e n i u mS i I v e rSod i urn*Th a 1 1 i if'T i nV a n a d i u mZ i n c
T A S K 3 K E T A LCyan ice

<30<5<578<10<547<5<5<5<10<309.811<0.1<30
<5<516<100

<106

<30<5999<10<5307<B67<514,800<30709,990<0<30
<5<552<100

<10144

* m g / l or p p r o



T A B L E 3 . A N A L Y T I C A L D A T A F O R S U R F A C E W A T E RC O L L E C T E D A T R I C H A R D S O N F L A T T A I L I N G S . U T A H .( R e s u l t s i n u g / 1 , p p b )

P a r a m e t e r
T A S K H 2 M E T A L SA l u m i n u mA n t i m o n yA r s e n i cB a r i u mB e r y l l i u mC a d m i u mC a l c i u mC h r o m i u mC o b a l tC o p p e rI r o nL e a dM a g n e s i u mM a n g a n e s eM e r c u r yN i c k e lP o t a s s i u mS e l e n i u mS i l v e rS o d i u mT h a l l i u mT i nV a n a d i u mZ i n c
S P E C I A L A N I O KS u l f a t eC h l o r i d e
p HC o n d u c t i v i t y * *T e m p e r a t u r e *C

U p s t r e a mS CR T - S W - 1
T o t a l172211436<10<S137,000<5<B1272514722,2007640.2<30

<5<531,700<100
<102,690

28447
7.33600

21

M i d s t r e a mSCR T - S W - 2
T o t a l77151141<10<5119,000<5<593899324,0004340.1<30

<5<525,600<100
<101,650

22227
7.54600

21

D o w n s t r e a mS CR T - S W - 3
T o t a l370356553<10<5124,000<5<5602,2901,98526,0007270.57<30

<5<525,200<100
<102,730

21028
7.47550

19

S o u t h e a s tI SR T - S W - 4
T o t a l450

1933119<10<5128,000<5<5181,57023735,4006020.1<30
<5<536,500<100

<10350

21850
7.2670020

M i dI SR T - S W - 5
T o t a l<30132726<10<5252,000<5<5<55074255,4001 ,654<0.1<30

<5<529,000<100
<101,410

96340
7.401,20021

W e s tI SR T - S W - 6
T o t a l3571227

<10<5287,000<5<5<5215<3059,2002,566<0.1<30
<5<537,300<100

<10812

90933
7.401,40021

S C - S i l v e r C r e e kI S - I n t e r m i t t e n t S t r e a m** - u m h o s / c m



T A B L E 4 . A N A L Y T I C A L D A T A F O R S U R F A C E S O I L A N D T A I L I N G S
S A M P L E S C O L L E C T E D A T R I C H A R D S O N F L A T T A I L I N G S , U T A H .( R e s u l t s I n u g / g , p p m )

P a r a m e t e r
T A S K 1 & 2 M E T A L SA l u m i n u mA n t i m o n yA r s e n i cB a r i u mB e r y l l i u mC a d m i u mC a l c i u mC h r o m i u i r .C o b a l tC o p p e rI r o nL e a dM a g n e s i u mM a n g a n e s e
M e r c u r y
N i c k e lP o t a s s i u mS e l e n i u mS i l v e rS o d i u mT h a l l i u mT i nV a n a d i u mZ i n cX S o l i d s

BackgroundS o i lR T - S O - 1

14,4003958178<1.6178,20024119424,0001,1104,9908790.5912
<166.7

1,020<16
371,57097.4

S o u t h e a s tT a i l i n g sR T - S O - 4

3,440<2003,600105<1.94745,600606.922730,7003,32014,6001,650 1.7059
<20203,470<19

9.16,36095.8

M i d d l eT a i l i n g sR T - S O - 5

863<2001,50058<1.44049,500152.318119,9002,65015,3001,810 2.615.2
<30019

2,960<14
3.55,40096.9

N o r t h w e s tT a i l i n g sR T - S O - 6

794<4009006.2<i.e8016,9007.8<0.9371154,0007,0103,9605100.14
9.6

<40024
3,280<18

4.85,87090.6

N o r t hT a i l i n g sR T - S O - 7

1,340<30060027<1.55875,200191.5961106,0008,53013,1005 , 1 5 00.5016
<300222,280<15

6.53,78093.7

M e a n f o rW e s t e r n U S *

56,0000.475.55800.680.2
417.1
2121,00017

3800.0515
0.230.2
0.2

7055

* R e f e r e n c e f



T A B L E 5 . A N A L Y T I C A L D A T A F O R S U B S U R F A C E S O I L A N D T A I L I N G S
S A M P L E S C O L L E C T E D A T R I C H A R D S O N F L A T T A I L I N G S . U T A H .( R e s u l t s i n u g / g , p p m )

P a r a m e t e r
S o i l5 - 7 'R F - S S - 1

T A S K U , 2 M E T A L SA l u m i n u mA n t i m o n yA r s e n i cB a r i u mBeryl 1 i urnC a d m i u mC a l c i u mC h r o m i u mC o b a l tC o p p e rI r o nL e a dM a g n e s i u mM a n g a n e s e
M e r c u r yN i c k e lP o t a s s i u mS e l e n i u mS i l v e rS o d i u mT h a l l i u mT i nV a n a d i u mZ i n c% S o l i d s
T a s k 3 M e t a lC y a n i d e

16,900<16.5125<26.86,190198.71418,50037
6,240471<.0521

<1<1308<20
317079.2

<0.4

S o i l1 0 - 1 2 'R F - S S - 2

16,700
6.3147<27.45,020199.51719,70037

7,620625<.0522

279<20
284477.4

<0.4

O x i d i z e dT a i l i n gR F - S S - 3
R e d u c e dT a i l i n g sR F - S S - 4

8443131131<25381,6006.3

484
4932886<2169117,00016

22580,8002,77011,1005,9900.947
1.07.92,230<20
3.13,98086.4

<0.4

22568,0004,72012,9005,880
1.<6 97

1311,300<20
<223,20088.3

5.2

T a i l i n g s /S o i l C o n t a c tR F - S S - 5

141017121864<26154,200144.533522,6004,92013,3001,6302.26<6
9.4

266,100<20
5.412,70088.9

<0.3

S o i l b e n e a t hT a i l i n g sR F - S S - 6

12,4001434235<2159,200151610615,1001,0904,5301,2200.4016
1.36.91,010<20

301,510 79.1



R E F E R E N C E S

( a ) N a t i o n a l I n t e r i m P r i m a r y D r i n k i n g W a t e r R e g u l a t i o n s .
( E P A - 5 7 0 / 9 - 7 6 - 0 0 3 . ) U . S . E n v i r o n m e n t a l P r o t e c t i o n A g e n c y , O f f i c e
o f D r i n k i n g W a t e r , 1976.

( b ) U . S . E P A W a t e r Q u a l i t y C r i t e r i a . 1980. F e d e r a l R e g i s t e r 4 5
( 2 3 1 ) : 203-220.

( c ) S a f e D r i n k i n g W a t e r C o m m i t t e e , 1982, D r i n k i n g W a t e r a n d H e a l t h ,
N a t i o n a l A c a d e m y P r e s s , 4:166.

( d ) U . S . E P A , 1 9 7 6 , Q u a l i t y C r i t e r i a f o r W a t e r .

( e ) C l e a n W a t e r A c t , C o d e o f F e d e r a l R e g u l a t i o n s ( V o l . 4 0 , P a r t s 1 0 0
t o 1 4 9 ) , J u l y 1 , 1982.

( f ) S h a c k l e t t e , J . T . , a n d B o e r n g e n , J . G . ; 1984: E l e m e n t a l
C o n c e n t r a t i o n s i n S o i l a n d O t h e r S u r f i c i a l M a t e r i a l s o f t h e
C o n t e r m i n o u s U n i t e d S t a t e s . U . S . G e o l o g i c a l S u r v e y P r o f e s s i o n a l
P a p e r 1270. 1 0 5 p p .

( g ) B a k e r , C . H . , J r . ; 1970: W a t e r R e s o u r c e s o f t h e H e b e r - K a m a s - P a r k
C i t y A r e a , N o r t h - C e n t r a l U t a h . U . S . G e o l o g i c a l S u r v e y T e c h n i c a l
P u b l i c a t i o n N o . 2 7 . 7 9 p p .
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f / E P A P O T E N T I A L H A Z A R D O U S W A S T E S I T ES I T E I N S P E C T I O N R E P O R T
P A R T 1 - S I T E L O C A T I O N A N D I N S P E C T I O N I N F O R M A T I O N

L I D E N T I F I C A T I O N
01 STATEiff N U M B E R

I I . S I T E N A M E A N D L O C A T I O N
01 STE N A M E . f i » p » commor O ' d t l C T W i v t i 0 2 S T R E E T . R O I T T E N O . O R S P E C I F I C L O C A T I O N I D E N T I F I E R

k
04 STATEirr 05 ZIP CODE 06 C O U N T Y •/ 0 7 C O U N T YCODE o e c o N GD t S T

0» COORDINATES 10 TYPE OF OWNERSHIP (C»»c* on*.
to A PRIVATE D B FEDERAL

D F . O T H E R — — — — — — — — — — —
D C STATE D D COUNTY D E. MUNICIPAL

— — — D G . U N K N O W N
I I I . I N S P E C T I O N I N F O R M A T I O N
01 DATE OF INSPECTION

M O N T H D A Y Y E A R

0 2 S I T E S T A T U S
D ACTIVE

^ I N A C T I V E
03 YEARS OF OPERATIONKitc't. i tffl . U N K N O W N

B E G I N N I N G Y E A R E N D I N G Y E A R
A G E N C Y P E R F O R M I N G I N S P E C T I O N fCn»c* « t m j ;

D A . E R A - y » B F P A C O N T R A C T O R / *
D E . S T A T E D F . S T A T E C O N T R A C T O R

£ M » / > V > 1 i - ^ '
(Nun* of (Km

o' to

i C . M U N I C I P A L D D . M U N I C I P A L C O N T R A C T O R .
D G. OTHER________________________

0 5 C H I E F I N S P E C T O R 06 TITLE 07 ORGANIZATION 08 T E L E P H O N E NO

0 9 O T H E R I N S C E C T O R S 1 D T I T L E 1 1 O R G A N I Z A T I O N 1 2 T E L E P H O N E N O

OO)
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J<* X^r/75 ^5&V

OS CITY 06 STATE
3^/ /*JU Gtl UT01 NAME yy

07 ZIP CODE
g*/IOt

02 D+B NUMBER
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03 STREET ADDRESS ff .6 So,. vc». we j

0 5 C I T , '

0 1 N A M E

O S S T R E E T A D D R E S S i f C B S J . R r r » . M t . '
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H . P A S T R E S P O N S E A C T I V I T I E S
01 D A WATER SUPPLY CLOSED04 DESCRIPTION t \ fl r< () li i ^ orJv rf,ce>"'e^JZ-oc HSST
01 D B TEMPORARY WATER SUPPLY PROVIDED04 DESCRIPTION

/ J o
01 D C. PERMANENT WATER SUPPLY PROVIDED04 DESCRIPTION

01 D D. SPIU.ED MATERIAL REMOVED04 DESCRIPTION

01 D E CONTAMINATED SOIL REMOVED04 DESCRIPTION
fOo

0 1 D F . W A S T E R E P A C K A G E D
04 DESCRIPTION /Oc
01 D G. WASTE DISPOSED E L S E W H E R E04 DESCRIPTION

/Jo
01 C H. ON SfTE BURIAL04 DESCRIPTION

01 D i. N srru CHEMICAL TREATMENT
04 DESCRIPTION /Jo
01 D J. IN SITU BIOLOGICAL TREATMENTO4 DESCRIPTION

O1 D K. W Smj PHYSICAL TREATMENT
O4 DESCRIPTION ^AJo
01 D L. ENCAPSULATION04 DESCRIPTION

0 1 D M . E M E R G E N C Y W A S T E T R E A T M E N T
O4 DESCRIPTION / O p
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02 DATE 03 A G E N C Y

09 D A T E 03 A G E N C Y
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02 D A T E 03 A G E N C Y

02 DATE 03 AfSFNCY

02 DATE 03 AGENCY
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02 D A T E 03 A G E N C Y

O2 DATE 03 A G E N C Y

HI. S O U R C E S Of INFORMATION ran «»dh: nhwwu .».,.. amfns. t*w» *n*rvs. *pom!

*0 <nt/"~ •* ~£

E P A F O R M 2070-13 ( 7 - 8 1 )



&EPA P O T E N T I A L H A Z A R D O U S W A S T E S I T E L I D E N T I F I C A T I O N
S I T E I N S P E C T I O N R E P O R T ° > / T 4 I E

P A DT H i „ p K i r r k D ^ r u r r f j T iKirrtDUAYmij C/ i
02 Sm NUMBER

H . E N F O R C E M E N T I N F O R M A T I O N
01 PAST REGULATORY/ENFORCEMENT A C T O N D YES X N O
o ? D E S C R I P T I O N o F E D E R A L . S T A T E . L O C A L R E O U L A T O R Y / E N F O B C E M E V T A C T O N

* t
1

M. SOURCES OF INFORMATION

— EPA FORM 2 0 7 0 - 1 3 ( 7 - 8 1 1



A P P E N D I X B
R I C H A R D S O N F L A T T A I L I N G S R A W D A T A



R E G I O N V I I I , D E N V M / C O L O R A D O

P R O J E C T N A M E .
L A B O R A T O R Y S E R V I C E S R E Q U E S T

_________ PROJECT CODE^____i££l SAMPLES COLL.
SAMPLES RECEIVED AT LABORATORY BY D A T E . D A T A R E V I E W E D B Y .•7 D A T E .

S T A T I O N D E S C R I P T I O N

4. hMvy nwteJt In ugM. pH in unit*, turbWtty In JTU. *p*cl<lc conduct*no* kyvmhot/om, m p*r 8TORET. 1979-6 tO-S70 M E P A - 0 1 2
7. n



' ' **-*»*.-• - * •

__GEL.
R E G I O N V I I I , D E N V W C O L O R A D O

P R O J E C T N A M E
L A B O R A T O R Y S E R V I C E S R E Q U E S T 1

m P R O J E a CODE S A M P L E S COLL P A T F
S A M P L E S R E C E I V E D A T L A B O R A T O R Y B Y D A T E . D A T A R E V I E W E D B Y .

S T A T I O N D E S C R I P T I O N

' • • u ^ r 1*111*11 l IMUM In u g f l , pH In untt«, lurMdfty In JTU, •pccll lc canducunc* In^btnnoWom. M p*r 8TORET.

: M.

* OPO: 1979 -6(0 - S70
7.33 ™

J / - M
Gx3L> ^>c,0

7 . V 7
^

<•<•„.

**^A.oi2
l l -W

-̂o
"^f/v*



P R O J E C T N A M E

R E G I O N V I I I , D E N V W X O L O R A D O
L A B O R A T O R Y S E R V I C E S R E Q U E S TCA-/• ~~rz <? /4-te6^r"/A..T /StiJU.^,^_________ PROJECT CODE *& » sS A M P L E S COLL.

SAMPLES RECEIVED AT LABORATORY BY D A T E . D A T A R E V I E W E D B Y .

M»m+» M l M M d , hM«y iMUto In u t f i . pH In unite, l u r W d t t y in JTU, «p« l l l o *n â RE • sro W f P A - 0 1 2
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